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i ] 

Ga. I Ti&&V s Ofrb%z3E&'gWLitWWk'?1bvX, G a Sr^JRJS^ K*frLT 4 9 
. l«?-%JSLJi6 SK^JSLT^U 3&»ott«»[**5. 1 e VJSLtT** £ i: Z&Wl 

[»*&2] 

**6 3 3 nmK*tnfl«f** , l. 6 5 JSLJb 1 . 8 5 &T"C&& i t Z<$%kt 

i (ce«osn«mjR. 

[WJ#3I 3 ] 

it3&#tffi a* i . oxio- 2 ~i. o x i o +8 n • cmtfe^ifciiisttsitsi 
t tza 2 ^lam^M^smmo 

[tt*3U] 

(Ra) ^2. OnmPiT, fffKlil. 0 n mJglTT** £ £#m 

5 ] 

km t t * s c t *■ #m •* * mm mm&mt » 

Uo 

Ga, I nisitfoa^* <9. G a ^^IJIf i:MtT4 9. lI^%ft±65H^ 
•fc^T^frU ±K/?-G a 2 0 3 M#7t<OG a I nOsffltlfy^^/M hS*Ht<BI n 2 

I n 2 0 3 *I (400) //?-G a I nOai (1 1 1) x 1 0 0 [%] 



tBSE# 2005-3012269 



JjfJS 2004-363269 



1/ 



[mm**] wmm 

[0 0 0 1] 

xm v> %> nwmm.mtmw &-y? htzM-t&o 

[0 0 0 2] 

&**m> z<DmM&tm'm®L*'&mt-tz>mik, wuz. mikr* *-/w, el^ 

v^<MixX£»L7tM, i"&:b*> I TO (in d i um-Ti n-0_ x i d e) 

tKXoXttmLX^tzo 
[0 0 0 3] 

fc **» 4 L v> o ±12 I T O <D X 9 £ InS Kt? (± > l&ft j&£ J: S ^^^tO &ffc&q?£-r * 

it^fv^ftjfj Lv^ I T O < ^itTOmKOftTO^ti 5 e V*»T*«fc 

Sfcfc^ J: •jffiv^jSiffTOjt^mmWt lv» 0 I TOl^ if J: •> feJBW^wi&v^ 

fcftictt, I^i;V^|EliW|?i:!5:5o I T 0<om%T&l± 2 . 0-2. 2Sft 
[0 0 0 4] 

mzMLx®tiiz<\,*mw&mmi!)*£Mk%2>o —mz, m^om^mim^w^ 

[0 0 0 5] 

^ifcfclKl <& F i g 1 0, 1 l£J:tfl 2 fcti, *aiWa»«BlO'ti:*HSk* , ^$*fr 
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v>&#f, tti^^ititjtmm^s ev^mk^mmmmmit (Ga, in) 2O3MK 

, GalnOsilE Z n S n Os&SJBUs Jil^Z n 0*§flRfc|£e>;n/CV>4o -t%t>*> 

£Sgg&]ggJl j&^jS $ fix v> £ i^hn/us* X^^SfS $ ti 

X&y), <{>*J*& (I n) , mm (Z n) „ (0) *fcfc*BMt»*Mv>;fc£MI« 

[0 0 0 6] 

3i:it ¥tt*aa$!W<> ©ssufc^fc^-t- zmwmmmt Lt\ i n 

, S n&£V t Zn*'£trVfe&KmWBmtf, < £i> 1 ttO I n 4 S n 3 0i 2 ^^. & 
L<t±In, S n^i^'Z n^(b#^$a^^ H H B *-5>v^i# H ^K^^L, £-**L*& 
Writ^-JBjftfc LT, SnXlOO/ (In + Sn) T^StlS S nft^4 0-6 
"Cab «K ZnXlOO/ (In + Zn) T-/T?WZ nfttf*l 0-9 0 m^%^ir h & 

[0 0 0 7] 

2. 0 Mg I n 2 04^I n 2 0 3 «fc v>S*«u 1-&£>*>. «fc <9l& 

(In) *#trBHM&, MgO- I n 2 0 3 ^$*l*$i2 TG^fc^T, In/ ( 
Mg+I n) T?^$*Lai n**»7 0~9 5IH^%^^*»W#*JKj^&$*ITV>* 

O 

ftwmmmte, e v*»-c**±, ja#rW2. omit?***:* 

[0 0 0 8] 

<4>W*mtm (Ga I nOs) «$titv>^ 0 Affile 

¥Uft, ^KMS2 5 0- 5 0 0° C-eoasaWSii^R'CJbSifc^fe, ^OttfUM-r 
Lit ^1Lv>0/}«t^ & o 
[0 0 0 9] 

ffllK. tf^tf 6Kli, «£n<b*LTV>&G a I n 0 3 £ l±*»* <9 ^£ ^>MIEHT% 
G a I nG-3-^I n 2 Os «fc *) ~WL t HS^mW.®., -t£t>*>, «t $ftv*««#sfc, «ft>tjfc 

¥&}&&*m-fzmwmnm£ lt, g a 2 o 3 - i n 2 o 3 ^$fr&si2 7cayc;fc^-c, 
Ga/ (Ga + in) t-^s *l& g a fitf* 1 5 - 4 9 m^^m-? zmwrnmrntm^z 

tL-cv^ 0 ii^SII©*! t$l±« it I: J; Diei.8*S>2.l4 

il<?> iMMfcfclRllc**, *1£*&J8 3 5 Ot^JfcflSSjfcrt: (Ga, In) 2 0 3 ^ H B H llOft 

t2CFi g. 6 Kl± % teK^ifi-CjftJRLfcG a* I J: tTO**^* *aW*«JROjffl 
$f^ ? ^$tLTV^ 0 ^tucifrtf, I n 2 0 3 J8l<ajg#r^te&2. 1, Ga/ (Ga+I 
n ) T*^ ? JLS G a 5 ~ 8 0 11^%^*^ 4 l^i!i<Dl$f ${i 1 . 9-2. 3, 
G zzOsmomttmimi. #KG a/ (G a + I n) "C^^tL-S G a S^5 
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o m=f-%!tt't z mmmmm a & 2 . 0 * t tern $ *lt 0 

[0 0 10] 

[0011] 

M*K\fc«t 1] #12 0 0 2-3 1 3 1 4 1 ^<km 
[&WTXW12] #i¥l 0 - 2 9 4 1 8 2 
[#^E3 ] <&mW- 1 0 - 8 3 7 1 
mWJCffii ] #M¥ 8-264023 
[#lf :£iSfc 5 ] 7- 1 8 2 9 2 4 

[#^E6] §lf 9 - 2 5 9 6 4 0#&# 

[*##:£*& 1]T. Minami et alrj.Vac. Sci.Techn 
ol. A17 (4) , Jul/Aug 1999 P1765- 
17 7 2 

[^#BM:flt2l T. Minami et a 1 : J . V a c. Sci.Techn 
ol. A14 (3) , May/Jun 1996 P1689- 
16 9 3 

W&WFlCfflt 3] R. D. Shannon et a 1 : J. in org. nucl 
. Chem. , 1968, Vol. 30, pp. 1 3 8 9- . 
13 9 8 

[0 0 12] 
[0 0 13] 

, I n&£Tf0frbt£&$$&%WLik®WkX3b<>X, ^oGa^I^C*tLt4 9. 
lIT?%m±6 5JE^%^T#^L^ ftmmm*5. 1 eVa±, &«6 3 3 nmfcfctt 
6 5J0L±1. 8 5J»T, Jfc«Hrtt**l. 0X10" 2 ~1. OX10 +8 ft- 

[0 0 14] 

-f ^lMli> Ga> I n^^O^^SMfWItabct, Ga 
tr^Kfll^FK«"LT4 9. lS^%tti6 5Sf%mtL, ^oft|»5. 1 

[0 0 15] 

$2©^lis $56 3 3 nmi:^»t*M$!l 1 l. 6 5 JSJL_h 1 . 8 5MT"C&4-£: 

z&m. t -r * $ i os&ie k j: * ^ig^mm-e* „ 

[0 0 16] 

£3©5IWM\ Jfci&Jnlliri* 1 . 0X10- 2 ~1. 0X1 0 +8 fi • cmt^^Cli^f 
t -t h m 1 <z>3£95 * fc tt * 2 i a £8gmjR-?& 4 o 
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[0 0 17] 

$4 4>%93lix JMfi¥*MS$ (Ra) 7& s 2. 0 nmaT> ffiKttl. OnmJSlT-e 

& & ^ t t -r * 1 ~ 3 <o v>-r k i & awsBman?* & o 

[0 0 18] 

frWt L<»iMlf C i 1 ~ 4 ©v>f *i*-oo|&^: J: *SMS11«:M Lt 44 i 
[0 0 19] 

[0 0 2 0] 

[0 0 2 1 ] 

f 8Mli, Ga, I n*3 JitfOfrfefc >K Ga^II^LT4 9, 1ST- 
%&±6 5^%J^T^L, 3EK/8-G a 2 03liilOG a I n 0 3 *1 tf y * X/W 

■f ) *€>#j«$*l % ^o^-e^$n*x«a®*ftf-^^ib^4 5%mT"C*«9, $ 
5. 8 g/cm 3 m±-e*^,^i:^#mi:-r^*JK^ffi^#^-r^>-e 

$) o 

I n 2 0 3 *B (400) //8-G a I n 0 3 *§ (1 1 l) X 1 0 0 [%] 
[0 0 2 2] 

*9©»l»li, JtM/ffitf*9. 0X10- l n - cmJJlTOSit*!|fi:tSi8W 
[0 0 2 3] 

**S©a9B*lltt, Ga. I n^i^O^fj^i^fWItfeot, *»oG 
a*^Jgm^{w*tLT4 9. 1 %J£Lt6 5H?%^lTttL, tt*M»5. leVi^ 
±T?*»K afcft6 3 3 nm»Ci5»t*JB*f*l. 6 5»±1. 8 5MTOot, 
JfeJSSMWl. 0X10" 2 ~1. oxio t8 n- cm^^WIltib^o 

fc, ^f&WO^MitfflM^^-^y Mi, ±E#*oaw#*JR*#*fe*K, /?- 
G a I nOsffl (ill) I n 2 0 3 *S (4 0 0) fcf-*3&KJt* 4 5 

%^T»x., *oafflf**5. 8 g/cmHXiUr&l?, $ fcfcliifcjg#b0u&*9 . 0X1 
O- 1 ^ • cmSkTt USD, JJB#«©#5M&©»H*miJSI*»*fcafc. !&£r?&£ 

[0 0 2 4] 

*«B<0»IB«IJIWU Ga, I TL&ZXfOfrh%Zf$&%.mm)WkT:*>^X^ Ga* 
^IIf^LT4 9. 1W%^±6 5H?%&T^L^ tt*H»**5. 1 e V£l 
JfC* *K $ <bK}i$[g6 3 3 nmtC4Jtt*ffl«fWl . 6 5 m_t 1 . 8 5 t 

[0 0 2 5] 

ffif£#2 005-3012269 
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49. li^^itii, itmmmm<, ^LTia^(±i*;<^<9> ^o^^mM 
tti&ftmt, fcmm^&nm^Kmxirzmmm'&ftirz-fiK i . o x i o- 2 ~ i 

.0X1 0 +8 O • c mOfll-cmf ©HJi^lt* Jo £ "bK^i^itsraiiAi- 
[0 0 2 6] 

ttz, *&w<Dmwmmmte, Mmmiz (Ra) #2. onmm*4tt#ff 

* Lv^o IMIWSfcS (Ra) tt, JIS B0601-2001 <O^MK^ 

V"CV»4. IMIW^SSS (Ra) ri s 2. 0 n m^iitv^ tiEL^if, Iffi©¥ 

[0 0 2 7] 

[0 0 2 8] 
[0 0 2 9] 

Hi, Ga> I n <£ TfOfrh~& 9 GaS:MIIf(:MLT4 9 
. 1JE^%^±6 5F^%i^T^f L, ±tU^-GaI n0 3 *it I nzOzi&frbm 

I n2C-3*B (400) /jJ-Ga I n0 3 *B (1 1 1) X 1 0 0 [%] 
iit\ 1 n 2 0 zmtm^^iSimX^fitz i>(DXi> X In^-SCGaftl? 
fitz i> <DXi> X v> 0 ^;Ga/I nM^ifc^b^ii^M^ £#^1* *l£ i> OX~i> «t < 
„ /? — G a I n0 3 ffi{±m^^a^SA^tL^^^T^«tV^ o 
[0 0 3 0] 

±ISOid^. 2js:^O^M^atM^M#^-^^ >M\ Ga> Ini3 J^O^fc* 
i^tiot, Ga^IimU4 9. 1I^%£1±6 5lf%J^Ttttl. 

[0 0 3 1] 

=b*>. ±^-e^a$ttj. xmm¥tfz&ttz> p-G a I nOs*!?? (111) Kftt I n 2 
OsfflO (4 0 0) fcT-^S&KJfc (@^fc°-^^®a^it) **4 5%iy.T-eab* 

2. 0-2. 2 0i*fv>JStff?$5£7F-r I n 2 0 3 *IKi &&Wtf±Z < & *K 5. 1 e V)Jl± 
<DM^tt:9m%l, ftbXMz 1 . 6 5JBLL1. 8 5mTOffiV>JS«f^«r^3S"r £ £ £: ri*T? # 

[0 0 3 2] 

JCPDS*-K (A S TM* - K) K£*U£> X«i:^lt-& jJ-G a I n 
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Osttfc&tffc I n 2 035ffiO±tf-^«> -etL-etL (111) (2 2 2) R*fr 

K 4 I n 2 0 3 ffl (2 2 2) &ttJ40-G a I n 0 3 *B (0 0 2) EMttt&1t*> 

, I n2 03ffl»w||8LT»4, ^H3IJRO*v> (4 0 0) R«TWILTV»i, 
[0 0 3 3] 

^lfXlR3Cli, #^ Ga 2 0 3 : I n 2 0 3 =l : l<Dp-G& I n OsffifcffcR?" 
8-4. 9 e V ^/S$fj$l;& lb zfi,z 2 . 0-2. 2 Ofcv*JB*T^*^"fc*% HEJRtWt 

[0 0 3 4] 

K4o-C¥*^#»4 3 ^d&TfcililE3ivt"v»* tv^o @B^*s 

1 2 5 0° CJSLtl 4 0 0° C&T\ fttirftlRIttl 2«FHUeJL±fc-rSi **#4 L<, & 

ft"?**). h7 e W^fe^ifOj3Pffi^fe^ffiV^^{4-e-0|5S»?T?{4^V^ 0 
[0 0 3 5] 

^ttS^tttt&tt&^fc 4o-Oi. Gal nOaffltttl*^ (Ga, In) 2 0 3 *i^ 
■BTa&^ffi^G a 2 0 3 ffi^^1-^>^^ ? **o #S&W©«lt*-**y Hi, ±fc/9-G 
a I nOaffit I naOafflfrfefc*^ -t«B<D (G a, In) 2 03*Brt*> ^*"CS6«l*n 

* xiftia^faiflpJt-e 7 o %&T-efc*uf ^-4 *itv>t *> jlv^ 0 

(G a, In) 2 0 3 *BK4&&lt (2 5 = 2 8° i£#) / 1 1 n 2 0 3 *B (4 0 0) 

+ /J-G a I nOsffi (111)|X100 [%] 
CCltr (G a, I n) 2 0 3 *lK4&Rlt (2 5 = 2 8° i£«) tE^ttv>5^ J C 
PDS*-K (ASTM*-K) K4 4Ui\ (Ga, In) 2 0 3 *B?>iNfH E Miji i ®#&»4 
ttT45 61% MF^PS fc X«ia*f*WaiKJfc«)* ##5e£ tLT v> a fc«e>TNfe * „ 
Kt7 0%*SU (Ga, I n) 2 03*S:^tf*JR»jiffl*«f#^-rf >*fflv^ 
»Jfc£*ifciM^»9!*WR*i5. 1 e Via±*>rtWfc*HJt. 4540*1. 

6 5ft±l. 8 5£lT«Mff$^to U^L, (Ga, I n) 2 OsiMltf>#fe*tr#»i 
5-1 OH • cmg^i|v>MK*^tfc*, »JBtMffl*ttff^— h+fc-hSrC 

7 0%^iSx.-SiO (Ga, In) 2 Osffi**^* *l* fcjSRJKKjFfiTU ^014^ < 

4 if o^i<r$S/Fi» K o v> T 14 , X^H^-Ctf-^ ^Slil'J £ *l % v>g£ "C £> tu£ tftX 
[0 0 3 6] 

4fefc % *»9iO»III«jtffi«fejS'ft:^— >*y H4, Jtffif#9. 0X1 0" 1 a ■ c mJBl 
Tt?*4£i:#ffUv>, Jt«ffitttf***L*je;l**&£\ DC7^>n>^*'J> 
^^pTtl-ecbo-C^, JftRi8iRjWg;T1-*fc*>, £gl4«<&£o 

6 45 J: ugMSEfcfcft 2 KEttStifv** J: ? fc, $ltt^r^^^^?^:''>G a 2 0 3 $l£ 
1. 8 5 *ex*fi^fflafsp<&*fiRR©#LjM**£ fcj&*-C*1\ L*fc&j£tt 

tiifE#2 005-3012269 
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[0 0 3 7] 

f^U*5o i^fAM^^y^'J 7l4S:^l?t-rs^ti^ 
[0 0 3 8] 

jfetr, *&W<Dmwmmm\*. 5. 1 e V*jB*.&ffc¥H8c*3FU tfi6 3 3 nml: 
£v>Tl. 6 5JSLL1. 8 5 &TO{&v*JB#^*^-fcv» 3 

* < T t J: v>#«|»jhJR^ »*RTfc J:vvl|i*S3te3**Rfc Lt©j£l^prtgt**4o 
[0 0 3 9] 

(mmm 1 ~ 3 ) 

^4NOGa20 3 »*feiO ? I n 2 0 3 ^*:&. ^tl^tt^i^g 3 pm&Tl'tf-fr 
5. JVMWLxm&Ltzo fOft, Ga/ (Ga+In) *L& G a ri ? 5 0 ]&=¥■% £ & 

Si-5E^L, #«/<*f>^, ?> ffl^i^J i t i o 1 4 8B# 

[0 0 4 0] 

° c, i35o° c, i4oo° c-c. 2 onm, #ffiftttLfeo RRtnixa: 

fclN-^TOBllitllfcifeU H#^J6 inch, I$«)5mm^»Lfco 
[0 0 4 1] 

ICP»*Mffi (t-f 3->f W V7«S P S 4 0 0 0«ffl) X-ifctbtzm 

■Ctll3£Lfc*JK, (H»SL0RESTA-IP, MCP-T2 5 0tti) 

T-M^L7tJtS^ fcktmxmilltfT (33*W«I**L CuKflfifffl) Cioti?, 
ftfc I n 2 0 3 *I (400) //9-G a I nOsffi (111) *BI1 t'^L- 

fcjtCUftfc, H2fctt8&tefflj£l 3 5 0° C-C#/;W«CuK a Ii:J:4 

[0 0 4 2] 

Tfflv^o *U 7^^S#SPF-5 3 0H*«fflLfc, 

3-->^tt7 0 5 9Mi:I$T»5EiOS i (nvyf^IS) *JBv^ * - 
MtfftC^Si^CEiLfco S« MIQmKf±6 Ommt L£o 

0. 5Pat:^Uo M*li2 0 0WtUo W±^frT*DCvn hn^A 

$tL4*ofc 0 J&RB*W*RfiEU 0 0 nm©ai*tK*ftfc. 

[0 0 4 3] 

B3K1 3 5 0' C-CMLjt^-y^ h fcfflv>Tj£RLfci*RoXiftlslWia£^"*-o 

$ublzmj&, m$f& :tTOlMlDHA-XAfffl) , JfcJggiU 

#«f¥^*S (R a) (Jg^WaRffcR digital . Instruments S&N 
anoscope II Hfcjfl) , ft&tfKftMft (ftB^^M : a»F»HS«A C 
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-2 am) <omfc$k&*&Ltz 0 
[0 0 4 4] 
(Jtttfll 4 - 6 ) 

Ga/ (Ga + In) -C^Sti&G aft£4 9. 5. 55. 6 5JEf%i:fIUt > H 
Hife^l 1 ~ 3 fc ra«L *#fcttm»«6R3*ifc*ofc 0 Hit, &fifcffll 1 - 3 HAL 

IlifCiotl^/;^^, HJfcffll 1 - 3 ^tMf^t^ofc, 
[0 0 4 5] 

(**«7) 

K.±\rtzizi>irtf>t>h-r, nmw i ~ 6 1 mm, nbtifzmim&mi&x&zztibK x 

[0 0 4 6] 

(*lfc«8, 9) 

Krtv 91T**<OWLm<0\ti&*3. 0%£J:O f 5. 0 % «H UT, £jfcttl 6 t m$i<D 

oxmmztitzo mite £s>isi<&stJRri£*^Lfco 

[0 0 4 7] 

mmmi o) 

JtM^~ Fa- htt£tf>J?$ 1 2 5^©PET7-f ;VAIC, HJfcfl) 2 tm&<0&i$X 
B2 5 0 nmOl^lMIL, ^JMW^ttWfc^fHKLfco #U 7*&-)V$k<D 
s<> Wol&O&Vt: 0. 8mmR) 5 . 0 N ©W* * 10 35® (^5^0) O 

3 0mm, m9hmmii6 0mm/#t Lfc„ tOjf i J: ZF&fHH 

*atcj:o-c«gsL^:*». «»«©sfl:*ii<&si», #jtL{±^.<btL*^o^o 

[0 0 4 8] 

atwtm i ~ 3 ) 

Ga/ (Ga + In) T?fE3 fl& G a * 4 0. 0, 49. 0 3$ XT? 6 6H?%CfIL 

IfciSgu fc&lFKXiRIlHfrfcJioTWfetLfc I n 2 0 3 *i (4 0 0) //?-G 
a I nOaffl (ill) fc'-^Si&KJfcfc^Lfco 

•fti&^MIfrcfcofco gill:, £*i&oM^lt#1S-£*Lfco 

[0 0 4 9] 

(Jfc««4. 5) 

Hife^i~3 kwmnmb<t*-r? h*. *»iasi 1 o o&<bim 1200° cm 

XoXffii&ffiffi*tfot:tZ?>, ^iSSl 1 0 0 0 C4>»£\ |5-Ga I n 03^i(it5 
fcA/i?&Jft*1\ (Ga, In) 2 0 3 ffltlD2 03fflO*^Ltv^; o L^ot, 
I n 2 0 3 *I (4 0 0) /^-Ga I n Osffl (1 1 1) If- £ t i>*X*& 
iZfrotZo I n 2 0 3 *S (4 0 0) <D tf- * 3££ fi&fifctil 1 - 3 «fc <9 < , #fi<9 I 

GalnOsffl, (Ga, I n) 2 0 3 *l, ft <b XfK I n 2 0 3 *B<7> 3 Wfi!kWu LTV>£ 0 121 
1 fr". 1 2 0 0° CO I n 2 0 3 *B (400) /^-Gal nOsffi (111) fc°-*3&Jg 

10 0° CO^-y>;f«*fflv>«Ui:i?,, 7- 
HL^o jiTOl 2 0 0° C<D*-Yy Y fcJflufcfc'frT?^ 1100° ClZ¥X\t% 
v>ri* N 7-?1&m.te&5&Ltz 0 1100° Cft<bZ/tci 2 0 0° c-ea&feLfc 
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OTT-^to muz, i*t.e»©Ko»#ttt^L/So 

[0 0 5 0] 

(JfcKfl! 6 ) 

[0 0 5 1] 

(JtfiM 7 ) 

MMWl 0 ilW^^KK, ITO (10wt%SnO2) h*JBv*T, R% 

ib^2. 0 % «M l, **«i-3 fcRHHoRW-cMK-cAitLfco A 
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